to 254 (41) mlls, P = 0.002). Aortic valve areas derived from the Gorlin formula were significantly increased from 0 57 (0.12) to 0 73 (0.14) cm2 (P = 0.006) after mitral valvuloplasty. However, aortic valve area and valve resistance derived from the continuity equation were independent of the increase in flow rate after mitral valvuloplasty (from 1-29 (0.35) to 1-30 (0.29) cm2 and from 317 (65) to 259 (75) dyn-s*cm-5, both P = NS). Conclusion-The Gorlin-derived aortic valve area tends to be flow-dependent, and continuity equation-derived aortic valve area and catheterisation-derived valve resistance seem to be less flowdependent. In patients with combined mitral and aortic stenosis, these flowindependent indices are important for decision-making. (Heart 1996;76:490-494) 
of 9 years. Setting-Tertiary referral centre. Patients-Twelve (8 women, 4 men; mean (SD) age 37 (9)) of 227 consecutive patients with critical mitral stenosis undergoing transvenous balloon dilatation of the mitral valve in the centre also had aortic stenosis, defined as a transaortic pressure gradient of more than 25 mm Hg measured at a catheterisation study before valvuloplasty. Interventions-Echocardiographic variables (mitral valve area measured by the pressure half-time method and planimetry, and the aortic valve area derived from the continuity equation) and haemodynamic measurements (cardiac output, left ventricular mean systolic pressure, aortic mean pressure, transaortic valve pressure gradient, mitral valve and aortic valve areas derived from the Gorlin formula, and aortic valve resistance) were assessed before and after transvenous balloon dilatation of the mitral valve. Follow up catheterisation to measure haemodynamic variables was performed one week after mitral valvuloplasty. Results-Mean transaortic flow rate increased 33% after mitral valvuloplasty (from 198 (68) to 254 (41) mlls, P = 0.002). Aortic valve areas derived from the Gorlin formula were significantly increased from 0 57 (0.12) to 0 73 (0.14) cm2 (P = 0.006) after mitral valvuloplasty. However, aortic valve area and valve resistance derived from the continuity equation were independent of the increase in flow rate after mitral valvuloplasty (from 1-29 (0.35) to 1-30 (0.29) cm2 and from 317 (65) to 259 (75) dyn-s*cm-5, both P = NS). Conclusion-The Gorlin-derived aortic valve area tends to be flow-dependent, and continuity equation-derived aortic valve area and catheterisation-derived valve resistance seem to be less flowdependent. In patients with combined mitral and aortic stenosis, these flowindependent indices are important for decision-making.
(Heart 1996;76:490-494) Keywords: aortic stenosis; mitral stenosis; valvuloplasty; valve resistance.
Various methods can be used to determine aortic valve area. However, haemodynamic determination of valve area by the Gorlin formula' is often used to gauge the severity of aortic valve stenosis.2 The accuracy of this formula for assessment of aortic valve area has been challenged.34 Several groups have indicated that the calculated valve area varies directly with cardiac output,5-8 and that an increased transvalvar flow rate will increase the calculated valve area. The dependence of calculated valve area on transvalvar flow rates seems to be particularly important when flow rates are low; this may result in overestimation of the severity of aortic stenosis, especially in patients with combined mitral stenosis.
Aortic valve area derived from the Doppler continuity equation and haemodynamically derived valve resistance are viewed as indices of the severity of aortic stenosis that are less flow-dependent. The Gorlin equation measures anatomical valve area by assuming that it maintains a constant ratio with the flowdependent coefficient of orifice contraction. However, the continuity equation measures the effective orifice area (the area of the vena contracta) without making any assumptions. Haemodynamically derived valve resistance (the simple ratio of mean transvalvar pressure difference to mean flow rate) was proposed as an index of stenosis many years ago.9-" Studies have shown that when the pressure gradient was varied the Gorlin-calculated valve area changed at least three times more than resistance. Valve resistance seems to be less flow-dependent.'2 13 However, in dogs Burwash et al67 showed a degree of flowdependence of the aortic valve area derived from the continuity equation and of valve resistance that was similar to the Gorlinderived aortic valve area.
We have investigated the effect of increasing transvalvar flow rate on aortic valve areas derived from the Gorlin and Doppler echocardiography continuity equations and on haemodynamically measured valve resistance. (7) 37 (13) . Sequential inflations were performed at increasing diameters until a balloon waist disappeared. After balloon mitral valvuloplasty, right and left heart catheterisation was repeated by the same cardiac catheterisation procedure. The shunt ratio of the atrial septal defect was calculated from the oxygen saturation differences. Valve areas were calculated using the Gorlin formula': Aortic valve area (cm2) = CO/44-3-HR SEP (transaortic mean pressure gradient)1'2 where CO is cardiac output (ml/min), HR is heart rate (beats/min), and SEP is systolic ejection period (seconds/beat).
Mitral valve area (cm2) = CO/38-HR DEP (transmitral mean pressure gradient) 12 where CO is cardiac output (ml/min), HR is heart rate (beats/min), and DEP is diastolic ejection period (seconds/beat).
Aortic valve resistance (dynns-cm-5) = 1333-mean PG&HR-SEP/CO where PG is transaortic pressure gradient (mm Hg), HR is heart rate (beats/min), SEP is systolic ejection period (seconds/beat), and CO is cardiac output (ml/min). 
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Prospective relations between Helicobacter pylon infection, coronary heart disease and stroke in middle-aged men SIR,-In our nested case-control study of Helicobacter pylori infection and coronary heart disease,' based on the British Regional Heart Study cohort, men with pre-existing coronary heart disease were unintentionally under-represented among the controls selected (4% v 21% expected). This problem has been documented in the Lancet2 in relation to a parallel study of the relation between homocysteine and stroke.3 However, the results of the study of H pylon and its associations with coronary heart disease and stroke are not materially affected by this under-representation. This is emphasised by the results presented in the paper showing that the odds ratio associated with H pylon infection for coronary heart disease was very similar if men with pre-existing disease were completely excluded. Our Studies conducted during exercise may increase our ability to define abnormal relaxation and both link this directly to impairment of exercise capacity and assess the effects of candidate treatments. We have previously assessed the effects of brain natriuretic peptide (BNP) infusion on exercise haemodynamics in isolated diastolic dysfunction.2 We found that BNP significantly attenuated the exercise induced rise in pulmonary capillary wedge pressure in patients with diastolic dysfunction. In this study, we used invasive haemodynamic monitoring but it is our belief that exercise diastolic performance can be assessed non-invasively with Doppler echocardiography. To achieve this, non-invasive echocardiographic surrogate measures of ventricular filling pressure on exertion need to be explored and validated. 
